Summary 1 2 A soil transfer field experiment has been designed in order to study (i) whether and how 3 Collembolan communities are affected by a sudden perturbation (a shift from agricultural land 4 to heathland, and the reverse), and (ii) whether species do respond in the same direction and 5 to the same extent according to their habitat preference (ascertained by controls). The study 6 was conducted in the Parc Naturel Régional de la Brenne (Indre, France) in a private property 7 where the land is shared between heathland and pasture. We showed that heathland differed 8 from pasture in its species composition, which is not novel, but that both communities did not 9 evolve in the same manner when transferred in another environment. The heathland 10 community seemed more stable than the pasture community, although it was colonized by the 11 surrounding fauna within two months, while the the pasture community seemed less stable 12 when transferred to heathland. 13 14
dominated by E. scoparia (~3m height) 1 overlying a near continuous carpet of the moss Scleropodium purum (Hedw.) Limpr. Soils were acidic (pH 4.9 and 4.5 in pasture and 2 heathland, respectively), but pasture exhibited less organic matter (3.3% against 7.1%), a 3 lower C/N ratio (13.7 against 18.1) and more microbial activity (0.7 g against 0.3 g CO 2 .h -4
1 .kg -1 ) than heathland (Benoist, unpublished memoir). The humus form was an eumull sensu 5
Brêthes et al. (1995) in pasture, with an earthworm-dominated saprophagous macrofauna with 6
Dendrobaena octaedra and Lumbricus centralis as dominant species, and an eumoder in 7 heathland, with a millipede-dominated saprophagous macrofauna with Polyxenus lagurus and 8
Polydesmus inconstans as dominant species (Benoist, unpublished memoir; Salmon, 9 unpublished data). (only foliar bases at the time of study), while heathland blocks were transferred with their 19 moss cover, without any further pre-treatment. In addition to disturbed control blocks 20 (labelled C), two non-disturbed control blocks (undigged soil block, labelled N) were 21 randomly selected in each site (Fig. 1) . We have done two types of control blocks (C and N) 22 in order to control for any effect of soil manipulation by itself such as root trenching for 23 instance.
1
At each site, each of the 6 blocks was core sampled just after the initial transfer (14 th 2 February) and one and two months after ( 14 th March, 14 th April). Sampling took place by 3 forcing a 5 x 20 cm (diameter x depth, = 393 mL) cylindrical steel core into the soil within 4 each transferred or control block. The soil cores (samples) were immediately carried to the 5 laboratory to be extracted within 10 days in a Berlese-Tullgren apparatus at low light 6 incidence, according to the dry funnel method (Edwards and Fletcher, 1971). Springtails were 7 preserved into 95% (v/v) ethyl alcohol until identification. They were sorted under a 8 dissecting microscope then identified at the species level under a light microscope at 500 X 9 magnification using Gisin (1960), Zimdars & Dunger (1994) four treatments (pasture, heathland, pasture transferred to heathland and heathland 17 transferred), we explored several measures of biodiversity. First, the overall collembolan 18 density, measured as the sum over species of the number of individuals per unit area. Then the 19 species richness (number of different species) was measured for each soil sample. Because 20 overall density is likely to be dominated by the most common species and because species 21 richness does not take into account the relative abundance of the species we also used two 22 other indices of biodiversity, Simpson and Shannon indices. These indices take into account 23 not only the number of species but also the evenness of their abundances. We computed for In order to characterise pasture and heathland communities we conducted a 8 correspondence analysis (CA) on the untransferred control samples (N and C, Fig. 1 ). The 9 abundances (numbers of individuals) of each species in these soil samples were analysed by 10 this multivariate method which allows to discern most prominent trends in the data matrix 11 (Greenacre, 1984) . Active (main) variables were the species, none being discarded. and habitat. We included a code for month and for each block as random effects. We used the 4 glmmPQL function of the MASS package from the software R to run these models. Being 5 interested here in the natural distribution of species between the two habitats, we only used in 6 this analysis data from control blocks. This analysis provided for each species an estimate 7 (and its confidence interval) for the mean density (Fig. 2) and the mean probability of 8 occurrence (not shown) in pasture and in heathland and some t-test ( Table 1 ) that compares 9 for each species the two estimates. We used the results of these analyses to classify species as 10 heathland or pasture species if their density and /or their probability of occurence significantly 11 differed between both habitats. 12 The comparison of presence/absence and density of the 37 species between the two 21 habitats in control blocks enabled us to characterize the habitat preference of 8 species and toforesee some trend in habitat differentiation 1 for another 4 species (see Table 1 and Fig. 2 ).
For the other species, some of them look really ubiquitous (Mesaphorura macrochaeta or 2 Sminthurides schoetti for instance) whereas others such as Brachystomella parvula or Isotoma 3 viridis are probably pasture species that cannot be classified by our conservative statistical 4 approach due to lack of data. 5 6
The effect of soil manipulation 7 8 When comparing springtail abundance, species richness, Simpson and Shannon 9 diversity between the two kinds of control soil samples that have (C) or not (N) been 10 manipulated we did not find any difference between these samples on none of these variables 11 (χ 2 1 < 2.26, P > 0.13). Therefore, in the following analysis, the two types of control samples 12
were grouped together and differences between treatments were attributed to the effect of 13 habitat perturbation rather than to perturbation due to soil digging in itself. 14 15 Correspondence analysis 16 17 Axis 1 of CA explained 15% of the total variance in species abundance (Fig. 4) . The 18 first factor of CA was used as a Community Index, scores of which could be attributed to 19 every sample as a numerical distance to an average species assemblage with nil value. As 20 seen from the projection of control samples in the plane of the first two factorial axes 21 ( (Fig. 5) , probably due to frost before and at time of 6 sampling. We found on average no difference between the two habitats nor between 7 treatments (χ seemed to change in the direction of the community into which they have been introduced thus pointing on surrounding species pool 2 influence on species assemblages of Collembolan communities (Fig. 5) . However, it should 3 be noted that (i) Folsomia quadrioculata, which was dominant in heathland together with 4
Mesaphorura macrochaeta, and was subordinate in pasture samples, kept its dominance after 5 transplantation, even after two months, (ii) heathland samples did not became colonized by 6 S. pumilis, codominant in pasture, after transplantation (Fig. 3) . Conversely, pasture samples 7 transferred to heathland showed a decrease in subdominant species such as Protaphorura 8 subuliginata and were heavily colonized by F. quadrioculata, which became codominant with 9 S. pumilis and M. macrochaeta (Fig. 3) . The introduction of blocks of heathland soil, with their original fauna and litter, in 9 agricultural land (pasture) showed that the Collembolan community evolved after two months 10 in the direction of the pasture community, while keeping the dominance of Folsomia 11 quadrioculata and most of its original population (Fig. 3) . Shaw (1997) and corresponding 95% confidence interval (see text for details). Note that for some species ('DPA' or 'IVI' in heathland for instance), the model failed to estimate the 95% confidence intervals. * indicates species for which the two estimated densities clearly differ (see Table 1 for detailed statistical results and species' code). 
